cause. Multiple defects are common in congenital rubellathe involvement of sight, hearing and brain damage inevitably leads to a severely handicapped state. Again, central nervous system involvement is an important feature of cytomegalovirus (CMV) infection. Bacterial infections are an important contributory cause to morbidity and mortality in the perinatal period. The route by which the agent passes from mother to fetus is another aspect to consider. Basically, there are two main routes; the transplacental route, by which most viruses and probably syphilis and toxoplasmosis are transmitted; and the ascending cervical-amniotic route, by which most bacterial infections spread. These two routes are not entirely exclusive to any one group; for example listeriosis, CMV and herpes simplex can spread by either route.
Laboratory investigations can help the clinician in establishing a diagnosis. An outline of the available tests is shown in Table 3 . Persistence of the infectious agent is an important feature of several intrauterine infections and demonstration of the agent (either by culture as in congenital rubella, CMV or herpes simplex infections; or by microscopy as in congenital syphilis), provides the most definitive diagnosis but is not necessarily the easiest method. Generally, an intrauterine infection stimulates the fetus to develop an immune response which can also be shown to be specific. This is predominantly IgM so that an increase in total IgM at birth, or in the early weeks of life, together with demonstration of specific antibody in the IgM fraction, are impor- Persistence of antibody Of maximum value between 6 months beyond the normal decline and 4 years of age of maternal antibody tant diagnostic tests. One of the most useful approaches to diagnosis, particularly in congenital rubella, is the detection of antibody at an age when maternally transmitted antibody should have disappeared (after 6 months of age), and before postnatally acquired infection becomes significantly frequent. The usefulness of these tests will be discussed further under the individual disease conditions.
Finally, what can be done to treat or prevent these infections? First, one must decide whether there is a need to take any action. For example, most people would agree that it is desirable to treat and try to prevent congenital syphilis, whereas the need to take similar steps for toxoplasmosis is less certain. Having established a need, the approach to therapy or prevention depends on the natural history of the disease and this is where a full understanding of the natural history and pathogenesis of these infections is so important. Chemotherapy is important in the treatment of congenital syphilis and listeriosis, but is of less certain value in the perinatal bacterial infections. Immunization is clearly the correct procedure for the control of congenital rubella, and may be so in cytomegalic inclusion disease. Toxoplasmosis presents a problem: chemotherapy, preferably spiramycin, may be of value in chemoprophylaxis of a primary infection in pregnancy so as to reduce the risk of fetal damage; but control of the disease by epidemiological means would require one European nation to alter its cooking habits, and another to give up keeping domestic cats! Cytomegalovirus (CMV) is a cause of mental deficiency and microcephaly (Weller & Hanshaw 1962) . These commonly follow the classical syndrome of neonatal cytomegalic inclusion disease but can also result from the much more frequent intrauterine infections which are either asymptomatic or cause only relatively mild illnesses at birth (Stern 1968 , Stern et al. 1969 ). Among 2400 unselected newborn babies, 13 excretors of CMV were found (0.5 %); 11 were asymptomatic and only one was recognized to be mentally retarded. In a retrospective study of 625 mentally retarded children, all under 5 years old and living at home, a significantly higher proportion of microcephalics had antibodies (20 %), as compared with other retarded children (11%) or normal children (7%). Congenital CMV infection probably accounts for at least twice as many damaged infants as rubella, and the damage is much more likely to be severe and to affect the central nervous system. In London 44% of white women and 12% of Asian immigrant women were without CMV antibodies at the onset of pregnancy, and 3 % and 19 % of them, respectively, underwent primary infection during the course of pregnancy (Stern & Tucker 1973) . The chances of fetal infection following such primary infection in the mother were as high as 50%, and higher in early pregnancy. Of women with pre-existing antibodies before the onset of pregnancy 2-3 % reactivate during pregnancy but fetal infection rarely occurs.
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Congenital Infection due to Toxoplasma Toxoplasma gondii is an obligatory intracellular parasite capable of invading any nucleated cell and almost any warm-blooded animal. It takes three forms: (1) The trophozoite, easily killed by drying and by antibody; used in the dye test. (2) The cystozoites packing the cysts which occur in the brain, lymph nodes and muscle of animals; these cysts are resistant to antibody but are killed by temperatures above 50°C; they may be responsible for the spread of infection from eating raw meat. (3) The oocyst, found in 1969 by Hutchinson & Work. The sexual cycle of the parasite occurs in the mucosa of the cat gut. The oocyst, is resistant to environmental conditions, is capable of surviving in soil for a year or more and may be responsible for infection of vegetarians and those who cook their meat assiduously.
Infection with Toxoplasma gondii is widespread in warm-blooded animals and infects man in all parts of the world; it is one of the commonest protozoal infections. The prevalence of antibody in healthy members of the British population at various decades increases with age until at 50 years the graph shows a stabilization between infection and loss of antibody. There is no significant difference between prevalence in the sexes. In France and Germany, however, acquisition of antibody is more rapid and the graph is steepest at the child-bearing period of life. The significance of this is that it may be responsible for the higher incidence of congenital infection in France and other Continental countries (Desmonts et al. 1965 ).
Rate of acquisition of antibody: A survey of university students in the Midlands showed that 0.6% of them became infected each year. This figure is very near the rate of acquisition of antibody by pregnant women in the survey carried out by Ruoss & Bourne (1972) but is considerably lower than that in France (1.75% a year; Desmonts et al. 1965) or Belgium (8% a year: Beauduin et al. 1973) . The current hypothesis explaining this difference is that the French, Belgian and German peoples eat more raw meat than the British do.
Significance ofinfection in pregnant women: Ruoss & Bourne (1972) were unimpressed with the importance of toxoplasmosis as a cause of congenital infection. However, PHLS records show about 50 cases of congenital toxoplasmosis per annum; this is an incidence of about 1 in 16 000 pregnancies, so it is not surprising that Ruoss & Bourne had no cases of congenital infection in their survey. The cases found by the PHLS are, however, those severe enough to warrant investigation and it is likely that there is a group of more mildly affected infants. The tetrad of signs described by Sabin (1941) is now well known and many of the cases that survive are mentally subnormal, blind, or handicapped in other ways.
The total incidence of congenital infection is similar to that of rubella in a non-epidemic year and is much higher than that of syphilis but probably lower than that of cytomegalovirus infection. Toxoplasmosis therefore presents a significant problem, the most important part of which is finding those women who become infected in pregnancy. Prevention and treatment: It may well be helpful to advise pregnant women to cook their meat well, to avoid contact with cat feeces and to take care when gardening, but at present too little is known about the dangers in Britain of these factors.
